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INTRODUCTION 


The document on the WCC PROGRAMME ON MILITARISM AND ARMAMENTS RACE, 
received by the WCC Executive Committee in February 1977, warned that 
the probability of a general nuclear war had increased. The recent 
shift in emphasis to counterforce capabilities of the nuclear forces, 
first-use doctrine and attempts to produce a first-strike capability 
all involved - so it was underlined - frightening possibilities. 
Advances in technology are rapidly bridging the gap between non-nuclear 
and nuclear weapons, and with the production of mini-nuclear weapons. 


As long as this trend continues, and until now it does and 
increases, then fine distinctions between "militarism" and "armaments 
race"; questions like whether the former breeds the latter or the 
other way around, become increasingly academic. One does not hold 
a seminar on maritime law on a burning vessel. 


By now the mutual conditioning of diverse vicious circles should 
have become obvious. Peace researchers have indicated that developments 
in three crucial spheres must cause serious concern. These are: the 
accelerated arms race; the widening disparities between the rich and 
the poor in the global society; and thence the growing wave of 
oppression, authoritarian rule and contemps for human rights ina 
majority of world nations. These three circles tend to converge, 
overlap and reinforce each other. ARMAMENTS and MILITARISM obstruct 
and hinder DEVELOPMENT; denial of FREEDOMS and HUMAN RIGHTS, as well 
as curtailing and truncating DEVELOPMENT, serves to feed and sustain 
MILITARISM. All three meet in breeding VIOLENCE. To approach today 
these issues in closed compartments signifies sterile noise and fury. 
Or recklesness. Or worse. 


Yet some very knowledgeable experts keep on telling that the 
dissemination of data like those contained in this publication, might 
turn out to be counterproductive. Either because they would breed 
panic. Or because they would create "fatalism". 


However, a timely warning about foci of firebrands in a theatre 
should be a duty in responsibility. To describe - and face - situations 
of acute danger is not fatalism. 


These are some of the reasons why the current issue reproduces an 
article by Dr. Frank Barnaby, THE MOUNTING PROSPECTS OF NUCLEAR WAR, 
with the generous permission of the Stockholm International Peace 
Research Institute (SIPRI). It is, in fact, a summary of the SIPRI 
YEARBOOK 1977. 


The points made and conclusions reached in this article do not 
necessarily reflect any official position of either the CCIA or the 
WCC. However, we deem the information given in it of highest relevance 
as all the data provided by SIPRI stem from public sources; with all 


references fully listed. This alone suffices to assume that the 
actual reality is most likely to be even more frightening. 


The basic message conveyed by the article is, in a few lines, 
as follows: 


The nuclear arms race increases with time the probability 
of general nuclear war. And so does the international trade 
in arms, which fuels conventional arms races in different 
parts of the world. The proliferation of the capability 

to produce nuclear weapons threatens to turn some of these 
into nuclear arms races. 


All of which will probably make the next decade an exceedingly 
dangerous period. 


Some contend that nuclear disarmament is impossible in today's 
world. The obvious corollary is that nuclear war is unavoidable. 
This is fatalism of the most dangerous sort. 
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The mounting 


Frank Barnaby 


T.. probability of a nuclear world 
war is steadily increasing. If just the 
consequences of recent advances in 
military technology and the world- 
wide spread of this technology are 
considered, this conclusion is virtu- 
ally inescapable. But there are other 
reasons for this pessimistic conclu- 
sion. Some of the main ones are: 


@ the arms race is now leading to 
a first-strike capability* by both the 
United States and the Soviet Union, 

@ the growth of peaceful nuclear 
technology is spreading the capabil- 
ity of producing nuclear weapons all 
over the globe, 

® the international trade in arms 


*A first-strike capability does not mean the 
ability of one side to destroy totally the other 
side’s ability to retaliate. It means that one 
side perceives that it has the capability of 
destroying enough of the other side’s retalia- 
tory forces so as to limit the casualties and 
damage it would suffer from a retaliatory 
strike to an ‘‘acceptable’” level for a given 
political goal. The more reckless the political 
and military leaders, the higher this level is 
likely to be. 
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is rapidly militarizing the entire 
globe, 

@ and, finally, the current arms 
control approaches have failed. 
They have failed to restrain the nu- 
clear arms race; they have failed to 
prevent the proliferation of nuclear 
explosives, and they have failed to 
control the arms trade—let alone 
lead to nuclear disarmament. 

Given the catastrophic nature of a 
nuclear world war, this increasing 
probability of its occurrence is, to 
say the least, alarming. 


* * * 


Quantitatively, both the United 
States and the Soviet Union have 
enormous strategic nuclear arsenals. 
The United States admits to having 
2,124 strategic nuclear delivery sys- 
tems: 1,054 land-based interconti- 
nental ballistic missiles (ICBMs); 
656 submarine-launched ballistic 
missiles (SLBMs), on 41 strategic nu- 
clear submarines; and 414 strategic 
bombers. The U.S. arsenal can de- 
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liver about 8,500 independently tar- 
getable nuclear warheads.* 

The Soviet Union is thought to 
have 2,404 strategic nuclear deliv- 
ery systems: 1,452 ICBMs; 812 
SLBMs on 60 strategic nuclear sub- 
marines, and about 140 strategic 
bombers. The Soviet arsenal can de- 
liver about 4,000 independently tar- 
getable nuclear warheads.* 

And, in addition to their 12,000 or 
more strategic nuclear warheads, 
the United States and the Soviet 
Union have tens of thousands of 
tactical nuclear weapons in their 
arsenals, mostly much more power- 
ful than the atomic bomb that de- 
stroyed Hiroshima. 

But, as awesome as these num- 
bers are, recent qualitative develop- 
ments in offensive and defensive 
strategic weapons and delivery sys- 
tems are as dangerous, if not more 
so, than the size of these nuclear 
arsenals. 


*The numbers quoted are for July 1, 1976. 
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U.S. and Soviet Strategic Nuciear Delivery Systems, 1968-1977 


1968 

Strategic Bombers 
LS: 642 
USSR 150 
Submarine-Launched 
Ballistic Missiles 
U.S. 656 
USSR 59 

Strategic Nuclear 

Submarines 

WS: 41 

USSR 11 
Land-Based ICBMs 
U.S. 1,054 
USSR 900 
Total Bombers and Missiles 
U.S. 2,352 
USSR 1,109 
Total Warheads on Sombers 
and Missiles 
U.S. 4,200 
USSR 1,100 


a. July 1 figures 


Both the United States and the 
Soviet Union are improving their 
strategic nuclear forces qualitatively 
along roughly the same lines. The 
United States remains ahead of the 
Soviet Union in almost all areas of 
strategic nuclear technology, but the 
gap is closing. Much more informa- 
tion is available about U.S. weapons 
than about Soviet ones, and so a 
description of developments inevita- 
bly, but unfortunately, emphasizes 
U.S. systems. 

Warhead delivery. The most dan- 
gerous current development in stra- 
tegic nuclear weapons is the contin- 
uous improvement of the accuracy 
of warhead delivery. This accuracy 
is normally measured by the circular 
error probability (CEP)—the radius 
of a circle, centered on the target, 
within which 50 percent of the war- 
heads aimed at the target will fall. 

The current U.S. Minuteman Ill 
ICBM multiple independently tar- 
getable re-entry vehicle (MIRV), for 
example, probably has a CEP of 
about 350 meters (1,148 feet) at a 
range of 13,000 kilometers (8,078 
miles). But the guidance system of 
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1969 1970 1971 1972 1973 
592 545 545 496 496 
140 140 140 140 140 
656 656 656 656 656 
155 248 360 456 564 

41 41 41 41 41 
17 22 29 35 42 

1,054 1,054 1,054 1,054 1,054 

1,200 1,498 1,527 1,527 1,547 

2,302 |: 2,255, 2,255") 2.206 7 2,206 

1,495 1,886 2,027 2,123 2,251 

4,200 4,000 4,600 5,700 6,784 

1,350 1,800 2,500 2,200 


2,100 


the Minuteman Ill—the NS 20—is 
capable of providing a CEP of about 
200 meters (656 feet). And the new 
MIRV under development for Min- 
uteman Ill—the Mark 12A—is ex- 
pected to have this accuracy. The 
Mark 12A will be capable of de- 
stroying enemy missiles in hardened 
silos. 

Recently deployed Soviet 
ICBMs—the SS-17 (with four 
MIRVs), the SS-18 mod. 1, and the 
SS-19 (with six MIRVs)—are thought 
to have CEPs of about 600 meters 
(1,968 feet), a considerable im- 
provement on earlier Soviet ICBMs. 

The next generation of U.S. guid- 
ance systems—currently planned for 
the MX ICBM, the proposed replace- 
ment for the Minuteman IIl—is ex- 
pected to provide CEPs of about 100 
meters (328 feet). And in the genera- 
tion after that, warheads will pre- 
sumably be guided right on to their 
targets; CEPs as small as 30 meters 
(98 feet) will probably be achieved. 
These warheads, likely to be availa- 
ble in the mid-1980s, may also be 
provided with a maneuvering capa- 
bility so that they can take evasive 


1974 1975 1976 1977 
456 435 414 414 
140 (140) (140) (140) 
656 656 656 656 
664 700 | sha? muerte 

41 41 41 41 
50 53 55 60 

1,054 1,054 1,054 1,054 

1,567 1,587 1,552 1,452 

2,166 2,145 2,124 2,124 

2,371 2,427 2,424 2,404 

-7,650 8,500 8,400 8,500 

2,500 2,500 3,300 4,000 


action against missile defenses. Such 
maneuvering independently target- 
able re-entry vehicles (called 
MARVSs) will represent the ultimate 
in accurate ICBM delivery systems. 

Warhead design. Military tech- 
nology has virtually attained the the- 
oretical maximum also in warhead 
design. The Minuteman III MIRY, for 
example, weighs only about 100 
kilograms (220 pounds) and yet has 
an explosive power equivalent to 
that of 200,000 tons (200 kilotons) 
of TNT. The Hiroshima bomb 
weighed four tons, had an explosive 
power of 12 kilotons, and was deliv- 
ered by a B-29 bomber, a delivery 
system with an extremely large CEP. 

These extraordinary develop- 
ments in military technology since 
World War II show that the only 
significant limits on military re- 
search and development—the activ- 
ity which makes the arms race 
possible—have been the innovative 
capabilities of the Soviet and Ameri- 
can peoples. There is no reason why 
this rate of progress should not be 
sustained—in fact, it will probably 
continue to increase. Where then 
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will military technology take us in 
the next 30 years? 

At the end of 1976, the world’s 
nuclear power reactors had a total 
generating capacity of about 79,000 
megawatts of electricity (MWe). This 
nuclear capacity, provided by 173 
power reactors in 19 countries, was 
capable of producing 16,000 kilo- 
grams of plutonium annually. About 
30 percent of it was in 15 non- 
nuclear weapon countries: Argenti- 
na, Belgium, Bulgaria, Canada, 
Czechoslovakia, the Federal Repub- 
lic of Germany, the German Demo- 
cratic Republic, India, Italy, Japan, 
the Netherlands, Pakistan, Spain, 
Sweden and Switzerland. 

By the end of 1980, about 
250,000 kilograms of plutonium will 
probably have been accumulated 
worldwide. Austria, Brazil, Finland, 
Hungary, Iran, South Korea, Taiwan 
and Yugoslavia will also then have 
nuclear power reactors. And by 
1984, 28 non-nuclear weapon 
countries will probably have nuclear 
power reactors with a potential an- 
nual plutonium production rate of 
about 30,000 kilograms—theo- 
retically enough to produce 10, 20- 
kiloton atomic bombs per day. 

The major problem in controlling 
the spread of nuclear weapons is 
that the fissile material for atomic 
bombs can be produced on a rela- 
tively small scale. A 40-megawatt 
electrical graphite-moderated, 
natural-uranium reactor could, for 
example, produce about 20 kilo- 
grams of plutonium-239 per year, 
more than enough for two 20- 
kiloton atomic bombs. The compo- 
nents for such a small reactor could 
be easily and secretly obtained on 
the open market for a cost of less 
than $20 million. The reactor and a 
small chemical reprocessing unit to 
remove the plutonium from the re- 
actor fuel elements could be clan- 
destinely constructed and run. 

Many countries have deposits of 


uranium ore within their borders 


and so it would normally not be 
difficult to obtain fuel for such a 
reactor. The small reactor route may 
well be the one chosen even by 
countries with large peaceful nucle- 
ar power programs, if they should 
decide to produce atomic bombs. 
This does not, of course, mean 


that the possibility of the diversion of 
plutonium from a peaceful nuclear 
power program to military purposes 
should be ignored. Nor does it nec- 
essarily mean that the current con- 
cern over the acquisition of nuclear 
power reactors, reprocessing plants 
or enrichment plants by new coun- 
tries is misplaced. But, contrary to 
public opinion and often even to 
official statements, it does mean that 
a lack of access to a commercial 
reprocessing plant need not (and 
probably would not) prevent the 
proliferation of nuclear weapons to 
countries which make the decision 
to acquire them. 

The problem of controlling pluto- 


nium will be even more difficult if, 
and when, breeder reactors are de- 
veloped to a commercial stage. The 
elements from the breeder 
blanket—in which uranium-238 is 
converted into plutonium—will nor- 
mally contain plutonium with a 95 
to 98 percent plutonium-239 con- 
tent, excellent material for the man- 
ufacture of atomic bombs. 

The plutonium in the spent fuel 
elements from the core of a breeder 
reactor will normally contain about 
70 percent plutonium-239, which is 
about the same concentration as the 
plutonium in the spent fuel elements 
from a typical non-breeder reactor. 
This ‘‘contaminated’’ plutonium 


World Nuclear Power Capacity in Operation on 
Dec. 31, 1976 


Total nuclear 
power Capacity power reactors 


1976 
Country 


319 
1,663 
837 
2,535 
110 
2,723 
879 
4,855 
603 
542 
7,067 
499 
126 
1,073 
3,244 
1,006 
4,302 
39,590 
6,616 


Argentina 
Belgium 
Bulgaria 
Canada 
Czechoslovakia 
France 
German DR 
Germany, FR 
India 

Italy 

Japan 
Netherlands 
Pakistan 

Spain 

Sweden 
Switzerland 
United Kingdom 
United States 
USSR 


TOTALS 


(net MWe) 


Approximate 
theoretical 
atomic bomb 
production 
capability in 
1976 


Number of 


1976 
(> 20 MWe) 


6 
35 
VW 
50 

2 
a 
18 


12 
11 


10 
3 
20 
65 
20 
a 
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Number of countries having at least 1 reactor > 20 megawatts 


(MWe) 


Number of reactors > 20 MWe 


Capacity in megawaits (includes reactors < 20 MWe) 


19 
173 


78,589 


Total annual atomic bomb production capability in 


countries without nuclear weapons 


a. Nuclear weapon power 
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would still be usable as the fissile 
material for atomic bombs, albeit of 
less than optimum efficiency. 

The military uses of highly en- 
riched uranium (over 40 percent 
uranium-235) include the use of this 
material for the trigger of a hydrogen 
(thermonuclear) bomb, and, with 
plutonium, for the manufacture of 
more efficient atomic bombs. The 





constructed or imported. A sensible 
course of action to slow down pro- 
liferation would be for the exporters 
to insist that their clients accede to 
the NPT, or at least subscribe to the 
same system of international safe- 
guards as that which the parties to 
the NPT are required to take on. So 
far the suppliers have failed to estab- 
lish such a rule. 


The nuclear industry has 
become a multibillion dollar concern, 
with cutthroat competition. 





spread of uranium-enrichment 
plants could, therefore, contribute to 
the proliferation of nuclear weap- 
ons. Once again, attention has been 
mainly focused on plants large 
enough for commercial use. But a 
small enrichment facility—a dozen 
or so centrifuges, for example— 
would be enough to produce the 
kilogram-per-year quantities of suit- 
ably enriched uranium needed for 
the development of a modest nucle- 
ar weapon force. The relatively high 
degree of enrichment necessary 
could be obtained by repeatedly re- 
cycling the uranium through the sys- 
tem. 


The major suppliers of nuclear 
material and equipment have, for 
the past few years, periodically held 
secret meetings in London to discuss 
ways of making the nuclear market 
place less anarchic. The aim is to 
minimize the risk of the diversion of 
nuclear technology—a_ technology 
which they are so eager to supply— 
to the production of nuclear explo- 
sives. The very fact that these meet- 
ings are deemed necessary is essen- 
tially an official admission of the 
failure of the Non-Proliferation Trea- 
ty (NPT) to establish a viable non- 
proliferation régime. 

Countries that are party to the 
NPT are committed to have Interna- 
tional Atomic Energy Agency (IAEA) 
safeguards applied to a// their nucle- 
ar facilities, whether indigenously 
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It is unrealistic to hope that any 
new international measure to estab- 
lish a non-proliferation régime will 
succeed where the NPT- has failed. 
The most that can be hoped for is 
that measures will be taken to slow 
down the rate of proliferation. Such 
measures include a moratorium on 
the construction of reprocessing 
plants and breeder reactors until the 
necessity for these reactors is unam- 
biguously demonstrated, and multi- 
national uranium-enrichment plants 
are under IAEA safeguards. 

But the most essential action of all 
is the demonstration by political 
leaders of the nuclear-weapon states 
that they see no political or military 
value in nuclear weapons. This they 
could most convincingly do by un- 
dertaking nuclear disarmament. 


A new nuclear-weapon power 
should be able to produce a 20- 
kiloton atomic bomb with a weight 
of about 1,000 kilograms, even at an 
early stage in its nuclear-weapon 
program. Such a warhead could be 
transported by many delivery sys- 
tems, some of which are already in 
the arsenals of many near-nuclear 
countries, including the American 
A-4 Skyhawk, the F-104 Starfighter 
and the F-4 Phantom; the French 
Mirage V; the British Canberra and 
Buccaneer, and the Soviet Ilyushin 
28. 

Surface-to-surface missiles such 
as America’s Honest John, Lance, 


Pershing and Sergeant; the Soviet’s 
Scud and Frog, and Israel’s Jericho 
are all nuclear-capable. Moreover, 
the technology of a peaceful space 
program could produce, as_ by- 
products, guided missiles suitable 
for short-, medium- and long-range 
ballistic delivery systems for nuclear 
warheads. 

Recent developments in cruise 
missile technology could have far- 
reaching consequences for the pro- 
liferation of credible nuclear deliv- 
ery systems—both tactical and stra- 
tegic. Apart from their relative invul- 
nerability, modern cruise missiles 
have two important characteristics: 
they are very accurate and relatively 
cheap. Many states, underdevel- 
oped as well as developed, may see 
cruise missiles as highly desirable 
tactical and strategic delivery sys- 
tems. 

Most countries, including under- 
developed ones with a moderately 
sized defense industry producing, 
say, jet aircraft and missiles, could 
produce effective (even though rela- 
tively unsophisticated) tactical 
cruise missiles should they choose 
to do so. Many of these countries 
would, or will soon be able to, 
produce cruise missiles suitable for 
use by them as credible strategic 
delivery systems. Such _ non- 
industrialized countries with well- 
developed defense industries in- 
clude Argentina, Brazil, China, In- 
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dia, Israel and Taiwan. If present — 


trends continue, this list will quickly 
grow. 


international Commerce 


The major exporters of nuclear 
material and equipment are the 
United States, the Soviet Union, the 
United Kingdom, Canada, France, 
the Federal Republic of Germany, 
Sweden and Japan. In many of these 
countries, however, the nuclear ex- 
porters are private Companies. 

®@ Canada has exported two nu- 
clear power reactors, one to India 
and one to Pakistan; and is con- 
structing a power reactor in Argenti- 
na, India and South Korea. 

@ The Federal Republic of Ger- 
many has constructed a power reac- 
tor in Argentina and in the Nether- 


lands; and is constructing one in — 


Austria, two in Brazil, two in Iran, 


ee 
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one in Spain and one in Switzerland. 

@ France has constructed a power 
reactor in Belgium and in Spain; and 
is constructing another one in Bel- 
gium. 

@ The United Kingdom has con- 
structed one power reactor in Italy 
and one in Japan. 

@ The United States has con- 
structed 26 power reactors abroad: 
Belgium (3), the Federal! Republic of 
Germany (2), India (2), Italy (2), 
Japan (6), the Netherlands (1), Spain 
(2), Sweden (1), Switzerland (3), and 
the United Kingdom (4). Currently, 
the United States is constructing 26 
more power reactors abroad: Brazil 
(1), Italy (1), Japan (4), South Korea 
(2), Mexico (2), Spain (7), Sweden 
(2), Switzerland (2), Taiwan (4) and 
Yugoslavia (1). 

@ The Soviet Union has exported 
five power reactors: Bulgaria (2), 
and the German Democratic Repub- 
lic (3). It is now constructing 14 
power reactors abroad: Czechoslo- 
vakia (4), Finland (2), the German 
Democratic Republic (6) and Hun- 
gary (2). 

@ Sweden, the only other exporter 
of nuclear power reactors, is con- 
structing two in Finland. 

The 92 nuclear power reactors 
constructed or being constructed 
abroad by the major nuclear export- 
ers have a total electrical generating 
capacity of 46,000 megawatts elec- 
trical. But international cooperation 
in nuclear energy extends far be- 
yond the construction of these 
power reactors. Uranium enrich- 
ment plants, reprocessing plants and 
other key elements of the nuclear 
fuel cycle are involved. 

Bilateral agreements, in fact, 
cover virtually all conceivable types 
of nuclear assistance and involve 
many countries. In some cases, both 
parties to bilateral nuclear agree- 
ments are underdeveloped coun- 
tries. India has nuclear agreements 
with Afghanistan, Argentina, Bang- 
ladesh, Egypt, Iraq, and the Philip- 
pines. Argentina has agreements 
with five other Latin American states 
and with Libya. 

International governmental nucle- 
ar transactions form a complex web 
of agreements. In addition, some 
transactions are not formalized in 
government agreements and some 


may be secret. And then there are 
the purely commercial transactions. 
The nuclear industry has become 
a multibillion dollar concern, with 
cutthroat competition. The stakes 
are so high that nuclear issues are 
often decided on the basis of narrow 
commercial and national interests 
instead of the consequences for 
nuclear-weapon proliferation. 


Russian airplane that crashed in the 
Sea of Japan.’’ And in September of 
1974 a Soviet guided-missile de- 
stroyer allegedly exploded and sank 
in the Black Sea. A number of Soviet 
nuclear-powered submarines have 
been snagged by Norwegian or Jap- 
anese fishing boats. Some have col- 
lided with American submarines. 
On at least nine occasions U.S. 





To say that nuclear disarmament is 
impossible may be tantamount to saying that 
nuclear war is inevitable. 








As there are many thousands of 
nuclear weapons in the world’s ar- 
senals, a significant portion of which 
are on alert, it is hardly surprising 
that nuclear weapon accidents oc- 
cur. But few realize just how fre- 
quently they do occur. The data on 
nuclear-weapon-system accidents 
given in the SIPRI Yearbook 1977 
suggests that there have been at least 
125 such accidents in the past 30 
years—a frequency of one every 
three months. 

Thirty-two accidents are listed, in- 
volving American weapon systems, 
in which nuclear weapons were be- 
lieved to have been destroyed or 
seriously damaged. In 59 other 
American accidents, nuclear weap- 
ons may have been in danger of 
destruction or serious damage. Also 
listed are 22 Soviet nuclear weapon 
incidents, eight British, and four 
French. And the lists, relying as they 
do on open sources, are certainly 
incomplete. 

Some of these accidents are bi- 
zarre. A U.S. Corporal missile with a 
nuclear warhead is recorded as 
“rolling off a truck into the Tennes- 
see River.” On April 9, 1968 the 
U.S. strategic nuclear submarine, 
Robert E. Lee, ‘became snagged in 
the nets of a French trawler’’ in the 
Irish Sea. 

Among the Soviet incidents is one 
in which ‘American personnel re- 
covered a nuclear weapon from a 
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submarines, some of them armed 
with nuclear weapons, have collid- 
ed with other, apparently Soviet, 
vessels within or close to Soviet 
territorial waters while on 
intelligence-gathering missions. 
There are probably similar incidents 
involving Soviet nuclear-armed sub- 
marines on_ intelligence missions. 
Such events vividly recall President 
Kennedy’s warning of the danger of 
a nuclear world war being started by 
an accident. 


World Military Spending 


SIPRI estimates show that total 
world military expenditure in 1976 
was about $334 billion, a 3,000 
percent increase since 1900 (in con- 
stant prices). If the U.S. intelligence 
estimate of the dollar-cost (U.S.) of 
1976 Soviet military activities ($130 
billion) is used instead of SIPRI’s 
estimate’ ($61 billion), then total 
world military expenditure in 1976 
exceeds $400 billion. 

The SIPRI figure is calculated from 
the Soviet national budget converted 
to U.S. dollars using SIPRI estimates 
of the rouble/dollar purchasing 
power parity. The SIPRI calculation 
takes into account the fact that the 
cost of some military activities— 
such as military R&D, military aid 
and stockpiling, and the military ele- 
ments of the nuclear energy 
program—are considered not to be 
fully covered by the Soviet budget. 
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World military expenditure (in 1973 constant price 


figures): 1957-1976 


U.S. $ billion, at 1973 prices and 1973 exchange rates 
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The U.S. intelligence figure is a cal- 
culation of how much it would cost 
in the United States to develop, pro- 
cure, maintain and operate a mili- 
tary force’ like that of the Soviet 
Union. 

According to SIPRI figures, the 
major alliances—NATO and the 
Warsaw Treaty Organization—spent 
about 70 percent of the total world 
military expenditure. The Third 
World (excluding China) spent $51 
billion, or 15 percent of the total. 
The Middle East spent about 53 per- 
cent of total Third World (excluding 
China) military expenditure; the Far 
East (excluding China) and Africa 
(excluding Egypt) spent 13 percent 
each; South America spent 11 per- 
cent; South Asia spent 8 percent; 
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and Central America, 2 percent. 
China has given no budgetary data 
since 1960, but a rough estimate of 
its military expenditure indicates 
that in 1976 it spent about 10 per- 
cent of total world military expendi- 
ture. 

The military expenditures of indi- 
vidual Third World countries vary 
considerably. In 1975, for example, 
the three top spenders out of 93 
Third World countries were Iran, 
Egypt, and Saudi Arabia, which 
spent (in current prices) $7.3 billion, 
$5.4 and $4.4 billion, respectively. 
These three countries accounted for 
36 percent of Third World military 
expenditure. Israel spent $3.6 bil- 
lion; and India, $2.6 billion. These 
five countries together accounted for 


49 percent of Third World expendi- 
ture. 

Each of another seven countries 
(Nigeria, lraq, Brazil, Argentina, Lib- 
ya, South Africa and Indonesia) 
spent between $1 and $2 billion. 
These top twelve countries—five of 
them in the Middle East—together 
accounted for 70 percent of Third 
World military expenditure. 

An impression of the burden that 
military spending can become is 
given by the fact that Israel’s 1975 
gross domestic product per capita 
(in current dollars) was about 
$3,600 out of which about $1,050 
was spent on the military; for Egypt 
the figures are $302 and $140, re- 
spectively. In comparison, the U.S. 
per capita military expenditure (the 
highest of all developed countries) 
in 1975 was about $425. 

SIPRI’s valuations of international 
deals in major weapons (tanks, 
ships, missiles and aircraft) are 
based on the annual arms trade reg- 
isters it constructs and a list of com- 
parable constant prices for the 
different types of major weapons 
supplied. The SIPRI figures do not, 
therefore, show the actual monetary 
value of major-weapon  transac- 
tions.* Most of these transactions in 
any case involve credit arrange- 
ments of some kind and others are 
on a grant basis. The SIPRI figures 
are designed to provide an index of 
the amount of resources involved in 
the arms trade. 

Major weapons probably account 
for about one-half of the total trade 
in weapons and equipment. The re- 
maining items traded include spare 
parts, small arms, ammunition and 
support equipment. 

The four biggest arms-pro- 
ducers—the United States, the 
Soviet Union, the United Kingdom 
and France—continue to dominate 
the trade in major weapons. In the 
1970s, these four countries supplied 
about 90 percent of the major weap- 
ons sold. The United States supplied 
39 percent of the major weapons 


*The U.S. Arms Control and Disarmament 
Agency attempts to estimate the cash flow 
involved in the global arms trade. From 
ACDA’s figures, it can be concluded that the 
annual value of the arms trade in military 
equipment exceeds $10 billion. New orders 
run at about $20 billion annually. 
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sold to the Third World; the Soviet 
Union supplied 33 percent, and the 
United Kingdom and France each 
supplied 9 percent. 

During the 1970s, the Middle East 
was the largest regional importer of 
major weapons in the Third World, 
accounting for about 52 percent of 
the major weapons imported, fol- 
lowed by the Far East (including 
Vietnam) with about 15 percent. 

According to SIPRI valuation, the 
value of major weapon deliveries to 
the Third World in 1976 was more 
than 16 percent higher than that in 
1975. This increase was due mainly 
to large deliveries of U.S. weapons 
to Iran, Israel, Saudi Arabia and 
South Korea. About 40 percent of 
U.S. exports of major weapons in 
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1976 went to Iran, and about 12 
percent went to each of the other 
three. The United States accounted 
for about 50 percent of total exports 
of major weapons to the Third 
World in 1976, the Soviet: Union 
accounted for about 20 percent and 
the United Kingdom and France for 
about 8 percent each. 

If there were no_ international 
trade in arms, participants in arms 
races—at least qualitative ones— 
would be limited to a few industria- 
lized countries able to support suffi- 
cient military R&D activities to de- 
velop new weapons. But as it is, 
arms races are almost worldwide. In 
1976, a total of 95 countries import- 
ed major weapons—tanks, ships, 
missiles or aircraft. About 105 coun- 
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tries, 75 of them in the Third World, 
imported military equipment of 
some type. 

An increasing number of Third 
World countries produce weapons, 
or their components, under licens- 
ing arrangements with industrialized 
countries. Participation in co- 
production projects with foreign 
companies, although relatively rare 
at present, is also increasing. Argen- 
tina, Brazil, Colombia, Egypt, India, 
Indonesia, North Korea, South 
Korea, Pakistan, Peru, the Philip- 
pines, Singapore, Taiwan and Vene- 
zuela all produce major weapons, or 
parts of them, under licenses issued 
by China, Czechoslovakia, France, 
the Federal Republic of Germany, 
Israel, Italy, Spain, Switzerland, the 
United Kingdom, the United States 
and the Soviet Union. 

Publicity about satellites, and 
about space activities in general, 
normally focuses on their peaceful 
applications. Consequently, there is 
little public debate about the mili- 
tary use of space, in spite of the fact 
that about 60 percent of U.S. and 
Soviet satellites are military ones. 
Since the space age began, 1,386 
military satellites are known to have 
been launched: 551 by the United 
States, 817 by the Soviet Union, 5 by 
the United Kingdom, 8 by France, 2 
by China, and 3 by NATO. 

Satellites for military communica- 
tions, over both short and long dis- 
tances, satellites for weather predic- 
tion, and satellites for accurate navi- 
gation are among the types used by 
the military. But perhaps the most 
important types are satellites used 
for photographic and electronic re- 
connaissance, to identify all sorts of 
military targets; satellites to position 
military targets accurately; satellites 
used to give early warning of the 
launching of enemy missiles; and 
satellites capable of intercepting and 
destroying orbiting enemy satellites. 

Up to the end of 1976 the United 
States had spent about $30 billion 
on its military space activities, about 
one-third of the total sum spent on 
space. The cost of the Soviet military 
space program is kept secret, but the 
magnitude of the effort is similar to 
that of the United States. 

China, France, the United King- 
dom and NATO also operate mili- 
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tary satellites. The exact purpose of 
the Chinese satellites is not known, 
but photographic reconnaissance is 
probably included. In fact, two of 
them (those launched on Nov. 26, 
1975 and Dec. 7, 1976) ejected 
recoverable capsules. French, Brit- 
ish and NATO military satellites 
have so far been only for communi- 
cation, meteorologic and geodetic 
purposes. 

In 1976 the United States 
launched 4 photographic reconnais- 
sance satellites whereas the Soviet 
Union launched 34. Many of these 
satellites had on board high- 
resolution cameras for ‘‘close-look’”’ 
missions. The U.S. Big Bird satellite, 
launched on July 8, 1976, orbited 
for 158 days, a much longer lifetime 
than that of any Soviet photographic 
reconnaissance satellite. It is be- 
cause of the relatively long lifetimes 
of its newer satellites that the United 
States can perform its space recon- 
naissance missions with such a 
small number of satellites. 

Other military satellites launched 
in 1976 by the United States includ- 
ed 1 for electronic reconnaissance, 
1 for navigation, 11 for Communica- 
tions, 1 for geodetic purposes, 4 for 
ocean surveiliance, 3 for weather 
forecasting and 1 early warning sat- 
ellite. In 1976, the Soviet Union 
launched 9 electronic reconnais- 
sance satellites, 8 navigation satel- 
lites, 29 communication satellites, 1 
geodetic satellite, 2 ocean surveil- 
lance satellites, 5 weather satellites, 
1 early warning satellite, and 7 
intercepter-destructor satellites. The 
only other military satellite launched 
in 1976 was a NATO communica- 
tions satellite. 

Considerable efforts are currently 
being made to increase the surviva- 
bility in war of military satellites. 
Research into, for example, protec- 
tion of orbiting satellites against nu- 
clear attack from a hostile satellite is 
actively underway. Also under in- 
vestigation are detection systems for 
early warning of satellite attacks, 
based on the surveillance of space 
by ground- and space-based sen- 
sors. 

In the long-term, the most revolu- 
tionary military technological devel- 
opment may turn out to be the use of 
navigational and geodetic satellites 
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Nuclear Explosions 1945-1976 
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*India has exploded one nuclear device. 


to guide missiles on to their target. 
There is no reason why CEPs of a 
few meters over intercontinental 
ranges should not be obtained by 
these means. Moreover, the space- 
based navigation system of one 
country may be used by others for 
military purposes. This, coupled 
with the almost inevitable prolifera- 
tion of, for example, cruise missile 
technology, is an extremely worri- 
some prospect. 

The other side of the coin is the 
useful role of satellites in verifying, 
by ‘‘national technical means,’’ 
some arms control agreements. 


Arms Control 


There was virtually no progress in 
1976 in efforts to slow down the 
Soviet-American arms race and to 
limit armaments. The difficulties of 
achieving a SALT II treaty remained 
unresolved. The 1974 Threshold 
Test Ban Treaty, and the 1976 treaty 


Number of nuclear explosions 
since the 1963 partial test ban. 


France 





governing peaceful nuclear explo- 
sions remained unratified. Since a 
threshold ban may indefinitely delay 
a comprehensive ban on nuclear 
tests it may be better for disarma- 
ment if these treaties are never rati- 
fied. 

The Vienna talks on the mutual 
reduction of forces in Central Europe 
were almost at a standstill. The two 
sides merely agreed that reductions 
should be carried out by stages: that 
U.S. and Soviet troop strengths 
would be dealt with apart from those 
of the other nine states; and that 
tanks, nuclear warheads, aircraft 
and other nuclear weapon delivery 
vehicles could be among the weap- 
ons to be reduced. But there was stil! 
disagreement about the extent of the 
reductions and how they should be 
implemented. 

At the end of 1976, the U.N. 
General Assembly decided that a 
convention on environmental war- 





fare should be opened for signature. 
The convention prohibits military or 
any other hostile use of environmen- 
‘tal modification techniques having 
“widespread, long-lasting or se- 
vere’ effects as the means of de- 
, struction, damage or injury to anoth- 
er state party. 

The convention may be taken to 
gitimize modification techniques 
such as rain-making, the effects of 
which are other than “widespread, 
long-lasting or severe.’’ Perhaps 
more seriously, the convention does 
not deal with such environmental 
damaging military operations as the 
use of herbicides and_ strategic 

ombing. 

All in all, the convention is value- 
less even as an arms-control mea- 
‘sure and is certainly not a step to- 
ward disarmament. During 1976, 
negotiations about urgently needed 
“measures, particularly a compre- 
Rensive nuclear test ban and a pro- 
hibition of chemical weapons, re- 
mained in the doidrums. 

During 1976, 40 nuclear explo- 
sions were announced or are pre- 
‘sumed to have been conducted: 15 
by the United States, 16 by the 
Soviet Union, 4 by France, 1 by the 
United Kingdom, and 4 by China. 
One of the Soviet explosions was 
probably for peaceful purposes. The 
‘rest were almost certainly nuclear 
weapon tests. These nuclear explo- 
‘sions bring the total number be- 
tween 1945 and the end of 1976 up 
to 1,081: 614 by the United States, 
354 by the Soviet Union, 64 by 
‘France, 27 by the United Kingdom, 
21 by China, and 1 by India. The 
numbers themselves dramatically 
demonstrate the need for a compre- 
hensive nuclear test ban. 






Chemical Warfare Agents 


The tragic accident that occurred 
in Seveso, Italy, on July 10, 1976 
demonstrated again the potential of 
dioxin (2,3,7,8-tetrachlorodibenzo- 
p-dioxin) as a chemical-warfare 
agent. Dioxin is one of the most 
poisonous substances synthesized. It 
is easy to produce; it maintains its 
integrity very well, and can be easily 
disseminated. These characteristics 
make dioxin a highly suitable agent 
for a number of hostile military pur- 
poses. 


The dissemination of dioxin, as a 
contaminant of ‘agent orange,” 
during the Vietnam war was the first 
significant Contamination of man’s 
environment with dioxin. Estimates 
indicate that a total of more than 
110 kilograms of dioxin was spread, 
mainly during a four-year period, 
over about a million hectares of 
South Vietnam’s inhabited forest 
and farmlands. In the Seveso inci- 
dent, about 2.5 kilograms is estimat- 
ed to have spread in a matter of 
hours over about 230 hectares of 
inhabited farmland. 

From the available evidence it is 
quite clear that dioxin is rapidly 
incorporated into an ecosystem and 
taken up by the living things within 
it. Once present it is almost impossi- 
ble to remove. A conceivable mili- 
tary use for dioxin would be as an 
area-denial weapon. The conse- 
quences of such use would be to 
make the contaminated area unin- 
habitable for a very long period of 
time. Wildlife would be virtually 
eliminated and a major ecological 
imbalance produced. Seveso is our 
most recent reminder of the urgent 
need for a comprehensive prohibi- 
tion of the development, production 
and stockpiling of chemical weap- 
ons. 


In modern war, munitions, partic- 
ularly missiles and major weapons, 
are likely to be used at a very high 
rate. During the 18-day October 
1973 Arab-Israeli War, for example, 
about 600 aircraft, 3,000 tanks and 
16 ships were lost at an average rate 
of one aircraft about every 40 min- 
utes, one tank every 9 minutes and 
one ship every 27 hours. The imme- 
diate financial cost of the war has 
been estimated at about $20 million 
per hour. Because of the internation- 
al arms trade the military forces of 
even small powers come to rely on 
the most up-to-date armament. 

The main recipients of arms can 
become bound to their suppliers, 
almost as strongly as if they were 
allies. In particular, the knowledge 
that victory in war may well depend 
upon the receipt of lavish supplies of 
munitions throughout the fighting 
can result in the great-power suppli- 


er becoming the virtual guarantor of 
the survival of the client state. The 
rate of loss of weapons and the 
consumption of munitions was so 
high during the October 1973 war 
that both sides requested additional 
supplies from their great-power sup- 
pliers within a very few days of the 
outbreak of the fighting. 

In a future conflict, a war in an 
unstable region involving such cli- 
ent states may escalate to a general 
nuclear war between the two great 
powers. The conflict may start as a 
conventional war but escalate to a 
local nuclear war fought with the 
nuclear weapons of the regional 
powers. This nuclear war could then 
escalate further to the involvement 
of the great powers, intent on pre- 
venting the annihilation of their cli- 
ents. This chain of events is most 
likely if it starts at a time when one 
of the great powers perceives the 
chance of making a first-strike. In 
fact, the pressures for escalation 
may, under such circumstances, be 
so strong that only a very strong- 
willed political leader could resist 
them. 

Some argue that the bonds formed 
between states as a result of bilateral 
and multilateral cooperation in eco- 
nomic, social and political affairs 
are sufficiently strong, or may soon 
become so, to overcome tendencies 
toward such a confrontation. But 
given the speed at which mili- 
tary technology is advancing and 
spreading throughout the world, and 
the frailty and uneven progress of 
international détente, it is reason- 
able to doubt this argument. Those 
that do, and those who are not pre- 
pared to rely on the hope that suffi- 
ciently responsible political leaders 
will be in power in the right coun- 
tries at the crucial times to avoid a 
nuclear world war, have an obvious 
option—to work for nuclear disar- 
mament. 

To say that nuclear disarmament 
is impossible in today’s world is not 
only incorrect but may be tanta- 
mount to saying that nuclear war is 
inevitable. O 


In the Western hemisphere and in Britain 
and the Commonwealth, World Armaments 
and Disarmament, SIPRI Yearbook 1977, is 
available from The MIT Press, 28 Carleton St., 
Cambridge, Mass: 02142. 
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